herbal products and medicinal plants. Thus the availability of herbal products is high in both variety and volume. However the used of the medicinal plants or herbs still be based on traditional nostrum. In order to increase value of herbal products and medicinal plants, a knowledge-based scientific experiment should be conducted. C. asiatica (L) urban, belonging to the family Umbeliferae, is a common perennial herbaceous creeper abundant in moist areas and distributing widely in Asia 2 . C.
asiatica is famous in Ayurvedic medicine for the treatment of leprosy, insanity, asthma, ulcers, eczema, skin tuberculosis, wounds, stomach aches, arthritis, varicose veins and high blood pressure 3 . Due to the benefits according in Ayurvedic medicinal practice of C. asiatica, this research had been done to evaluate the effects of solvent extractions of C. asiatica on chemical profile, antioxidant activity and antibacterial activity against some foodborne pathogens. The expected outcome from this research would be to create a baseline data for a development of further advance research in C. asiatica utilization in various industries such as cosmetic industry, food industry, pharmaceutical industry, medical industry and agro industry.
RESULT AND DISCUSSION

Antibacterial Activity of C. asiatica against Salmonella species
Three different solvents were used; 95% ethanol, chloroform and hexane in extracting antibacterial compounds from C. asiatica. From table 1, Ethanolic and chloroform extract were not significant different in antibacterial activity against S. enterica Typhimurium U302 with inhibition zone of 1.108 ± 0.058 a and 1.125 ± 0.052 a cm., respectively. However hexane extract showed significant lower in antibacterial activity with inhibition zone of 0.983 ± 0.041 b . The results also showed that ethanolic and chloroform extract were not significant different in antibacterial activity against S. enterica Enteritidis with inhibition zone of 0.983 ± 0.026 a and 1.000 ± 0.03 a cm., respectively. However hexane extract showed significant lower in antibacterial activity with inhibition zone of 0.808 ± 0.024 b cm. The results also showed that the antibacterial activity of ethanolic extract was significant different from chloroform extract against S. enterica 4,5,12;i-human (US clone) with inhibition zone of 0.942 ± 0.038 a and 1.175 ± 0.042 b cm., respectively. Hexane extract showed significant lower in antibacterial activity with inhibition zone of 0.875 ± 0.042 c cm
At 32 mg/ml concentration of all extract didn't show bactericidal effect (MBC). While at 8 mg/ml concentration inhibit effect can be seen (MIC). Similar to the work of Zhang et al. 4 , they used broth culture method with the condition of incubated at 37ºC for 24 hour with 200 rpm agitation to test the antibacterial activity. At concentration of 40mg/ml, C. asiatica extract could reduce almost up to 1 log cycle of S. enterica Typhimurium compare to control. From the work of Mamtha et al. 5 , they studied the effect of C. asiatica on enteric pathogens. From their results, at concentration of 100 mg/ml of crude C. asiatica ethanolic extract gave inhibition zone of 15 to 20 mm. on S. enterica Typhimurium. Lee and Varirappan 6 used antibacterial assay via disc diffusion method against 10 strains of food pathogenic bacteria and found out that essential oil and ethanolic extract with same concentration at 500µg could inhibit S. enterica Enteritidis with inhibition diameter of 9 and 7 mm., respectively.
Antibacterial Activity of C. asiatica against Bacillus species
The antibacterial activity of each extract against B. cereus was shown in table 1. Ethanolic and chloroform extract were not significant different in antibacterial activity against B. cereus with inhibition zone of 1.033± 0.052 a and 0.983 ± 0.041 ab cm., respectively. Hexane extract showed significant lower in antibacterial activity compare to ethanolic extract but not significant different from chloroform extract with inhibition zone of 0.941 ± 0.067 b cm.
Pitinidhipat and Yasurin 7 found out that using 95% ethanolic extract of C. asiatica gave 1.67 ± 0.94 cm. inhibition zones against B. cereus. Also from the work of Sekar et al. 8 , they found out that chloroform extract of C. asiatica could inhibit B. cereus with inhibition zone of 11 mm. at 50 µg/ml concentration.
From table 1, the antibacterial activity of each extract against B. subtilis was shown. The antibacterial activity of ethanolic extract was significant different from chloroform extract with inhibition zone of 1.050± 0.084 a and 0.983 ± 0.041 b cm., respectively. Hexane extract showed significant lower in antibacterial activity with inhibition zone of 0.875 ± 0.069 c cm. Similar to our research, Sultan et al. 9 found out that ethanolic extract of C. asiatica could inhibit growth of B. subtilis with inhibition zone of 4 to 5 mm. at concentration of 400 µg. Another work from Jagtap et al. 10 , showed that ethanolic extract of C. asiatica could inhibit growth of B. subtilis From the results in this study, it could be conclude that among all three solvents, ethanol seems to be the most effective choice of extraction solvent in inhibiting growth of B. cereus and B. subtilis compare to chloroform and hexane. While antibacterial activity against three salmonella, chloroform showed highest activity compare to ethanolic and hexane extract. At 32 mg/ml concentration of all extract didn't show bactericidal effect (MBC). While at 8 mg/ml concentration inhibit effect can be seen (MIC) against all microorganisms tested.
Antioxidant activity (Total phenolic content and FRAP)
Not only in the aspect of antibacterial activity had C. asiatica possessed but also in term of the ability to catch free radical compounds. From the works of Ikigai et al., 12 and Otake and et al. 13 , suggested that the antimicrobial activity of plant in form of extract is most likely due to the combined effects of adsorption of polyphenols to bacterial membranes with membrane disruption and subsequent leakage of cellular contents. Herbs and spices also rich in phenolic compounds and besides exerting antimicrobial effect they may preserve the foods by reducing lipid oxidation as they are reported to have significant antioxidant activity 14 .
From the work of Brinkhaus 15 found out that the chemical constituent inside C. asiatica oil are flavone derivatives, sesquiterpenes, triterpenic steroids, triterpenic acids and triterpenic acid sugar esters. This could contribute to total phenolic contents and ferric reducing potentials as can be seen in table 2. The ferric ion reducing activities of C. asiatica showed that ethanol extract possessed highest ferric reducing activity followed by chloroform and hexane extract. Similar results were found in total phenolic contents. The ethanolic extract had highest total phenolic content. Even though ethanolic extract showed slightly higher total phenolic contents than chloroform extract. However there is no significant different in term of statistic.
While hexane extract had lowest total phenolic content. Thus the different between total phenolic compound result and ferric reducing antioxidant potential could be suggested that all phenolic compounds might not attribute or act as reducing agents.
From this study, by using ethanol as extraction solvents yielded highest amount of reducing ability in which significantly different from chloroform and hexane extracts. Another point to be suggested was that by using different solvent in extraction affect the total phenolic content and FRAP value.
Chemical profile of C. asiatica
Different solvent systems have been used for the extraction of polyphenols from plant material 16 . Extraction yield is dependent on the solvent and the method of extraction 17 . Choosing solvents prove to be an important stepping stone in further development as it can be used as baseline for others. From this research, different solvents demonstrated different in antibacterial activity, antioxidant activity and chemical profile. In antibacterial activity, ethanolic and chloroform extract demonstrated slightly different in activity. Ethanolic extract showed higher antibacterial activity against B. cereus and B. subtilis than chloroform extract. On the other hand, antibacterial against three salmonella strains, chloroform showed highest activity. Hexane demonstrated lowest antibacterial activity among others. In antioxidant activity, there is no significant different in total phenolic content between ethanolic and chloroform extract. However hexane showed significant lower in total phenolic content than those two. In FRAP, all 3 solvents demonstrated significant different in FRAP value (Ethanol> Chloroform > Hexane).
METHODS
Preparation of Sample
C. asiatica was purchased from local markets in Bangkok, Thailand. The aerial part of C. asiatica was used. Fresh leaves were cleaned and trimmed into small pieces. Then, they were air dried in oven (Memmert UM500) at 45°C. The dried samples were finely ground into powder. The powders were kept at 4°C before used.
Preparation of Crude Extracts
C. asiatica powder was extracted with three different solvents; 95% v/v ethanol, hexane and chloroform using 1:10 ratio (g/ml). The mixtures were macerated at room temperature, 120 rpm, for 48 hours and then were filtered using whatman filter paper no.4. The crude extracts were concentrated using rotary evaporators at 45°C (BUCHI Rotavapor R-205) and then were diluted using dimethyl sulfoxide (DMSO), were kept at kept at -20°C before use.
Antibacterial activity Determination
The modified agar well diffusion method [18] was used in this experiment. The 100 µL of bacteria (approximately 1.5 × 10 8 CFU/ml) was swab on Mueller-Hinton agar (MHA) plate. The 100 µl of 50 mg/ml C. asiatica crude extracts were used to test antibacterial activity against S. enterica Typhimurium U302, S. enterica Enteritidis, S. enterica 4,5,12;i-human (US clone), B. cereus and B. subtilis using MHA plate. The 20 µl of 50 mg/ml penicillin G and DMSO was used as positive and negative control, respectively. The inhibition zones were measured to determine the effectiveness of the C. asiatica crude extract against each bacterium. The experiment was done in duplicate and three replications independently.
Minimum inhibitory concentration (MIC) and Minimum bactericidal concentration (MBC) Determination
The broth dilution method [19] was used for minimum inhibitory concentration (MIC) determination using Mueller-Hinton broth (MHB). The C. asiatica crude extracts' concentrations were between 0 -32 mg/ml. For Minimum bactericidal concentration (MBC) determination, the negative MIC tubes were streaked using MHA. The plates were incubated at 37°C for 24 hours. The experiment was done in duplicate and three replications independently.
Antioxidant activity test by Total phenolic content
The modified Folin-Ciocalteu method 20 was used for total phenolic content determination in C. asiatica crude extract. The 20 µl of 10 mg/ml C. asiatica crude extract was added to 1.58ml distilled water and 100µl Folin-Ciocalteu phenol reagent. The mixture was then allowed to stand for 8 minutes 30 seconds and 300µl sodium carbonate was added to the mixture and then this mixture was incubated at room temperature and without light for 30 minutes and then observed optical density (OD) at 765 nm. The results were expressed as microgram gallic acid equivalent (GAE/ml). The experiment was done in triplicate and three replications independently.
Antioxidant activity test by Ferric reducing antioxidant potential assay (FRAP)
The modified ferric reducing antioxidant potential assay 21 was used to determine FRAP value of C. asiatica crude extracts. The FRAP reagent was prepared using 300 mmol sodium acetate buffer at pH 3.6, 20 mmol iron chloride and 10 mmol 2,4,6-tripyridyl-s-triazine dissolved in 40 mmol hydrochloric acid at a ratio of 10:1:1 (v:v:v). The reagent was incubated at 37°C for 10 min before use. The 20µl of 1 mg/ml the extract was added, followed by adding 1000µl of FRAP reagent vigorously and kept in the dark for 30 min. The absorbance of this mixture was measured at 593 nm. FRAP values were expressed as mmol Fe 2+ / mg of sample. All measurements were done in triplicate and three replications independently.
Chemical Profile analysis
Component of crude extracts were analyzed by Gas Chromatography -Mass Spectrometry (GC-MS). The analysis was performed using Agilent Technologies 7890A GC System, 5975C inert XL EI/el MSD with triple-axis detector and GC sampler 80 using HP-5MS (30 m x 250 µm; 0.25 µm film thickness) column, using He as carrier gas, sample injection volume was 500 µl. The oven temperature was 35°C hold for 3.3 minutes, 90°C at 2.5°C/min, 130°C at 10°C/min and 270°C hold for 18 min at 6°C/min. The obtained peaks were matched with NIST database year 2011.
Statistical analysis
All experiments were conducted in three replications and statistical analysis was accomplished using ANOVA with Duncan's multiple range tests (p < 0.05) by SAS software version 9.3.
CONCLUSION
The used of the medicinal plants or herbs was still based on traditional nostrum. In which in order to increase value of herbal products and medicinal plants, a knowledge-based scientific proved should be conducted. This research conducted tests on 3 different aspects of C. asiatica. There were antibacterial activity, antioxidant activity and chemical profiling. The result obtained showed that different extraction solvents affect all 3 aspects. For antibacterial, overall comparison showed no different between gram positive and gram negative bacteria. Ethanolic and chloroform extract showed slightly different in antibacterial activity. However hexane extract showed lowest antibacterial activity. In antioxidant part, ethanolic extract showed highest antioxidant activity (FRAP) and total phenolic content. In chemical profile, from identified peak, hexane extract showed widest variety of chemical compounds. Overall finding showed that C. asiatica would be a promising antibacterial and antioxidant activity source.
